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Abstract; Salt marsh wetlands are regarded as important blue carbon ecosystems, which play important roles in mitigating
the greenhouse effects and resist global climate change. Organic carbon stored in the soil (soil organic carbon, SOC) is the
main component of the carbon sink in salt marsh wetlands, but its storage is susceptible to various environmental factors.
The changes of environment factors, such as vegetation coverage and soil physicochemical factors, could significantly affect
the SOC storage capacity of salt marsh wetlands and change the spatial distribution of soil carbon storage, especially in

estuarine area where there are obvious spatial and temporal differences in environment. Based on the salt marsh wetlands
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around the Chongming Island in the Yangtze Estuary as a typical study area, the SOC content of different line transects and
different vegetation types along the elevation change from sea to land were measured around the island, and the
physicochemical properties of plants and soil ( salinity, bulk density, C/N ratio, etc.) at each sampling point were
monitored simultaneously. Besides, the spatial distribution pattern of SOC storage in the salt marsh wetland around the
Chongming Island and its influencing factors were analyzed. The results showed that: (1) there was significantly spatial
heterogeneity in the SOC content and storage in the salt marsh wetland around the Chongming Island, with higher SOC
content on the north side and higher SOC storage on the northeast side. (2) on the vertical soil layers, the SOC content
showed a decreasing trend with the increase of soil depth, and the SOC storage per unit area at 0—50 c¢m depth was higher
than that at 50—100 cm depth. (3) plant types and soil physicochemical factors (soil C/N, soil salinity, soil bulk
density, etc.) regulated and interacted with each other, which affected the spatial pattern of the SOC storage in the salt
marsh wetlands around the Chongming Island to some extent. Studies have shown that, due to the spatial heterogeneity of
vegetation types and soil physicochemical properties in estuaries, the SOC storage patterns in salt marsh wetlands were also
prone to spatial variation. Therefore, the spatial heterogeneity of the environment and ecology between regions should be
fully considered when carrying out the investigation of carbon storage, which not only helps to scientifically evaluate the
carbon storage capacity of salt marshes, but also will be of great significance to further explore the carbon storage mechanism

of salt marshes and implement the carbon sequestration and sink increase of blue carbon in the salt marshes.

Key Words:; salt marsh wetlands; carbon storage; estuary; soil organic carbon; spatial pattern
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Fig.2 Changes of SOC content and SOC storage per unit area in salt marshes around Chongming Island
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Fig.3 Redundancy analysis (RDA) of SOC storage and environmental factors at 0—10 cm depth in salt marshes around Chongming Island
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Table 2 Plant characteristics and soil physicochemical factors at 0—10 cm depth in salt marsh wetlands around Chongming Island

N \ i TR N o B
HASE ok a3 EEE L gon svaR N BN i
R R Electric Soil bulk . . Aboveground
Line Vegetation . pH . Soil STN content/ Leaf Root .
conductivity/ density/ biomass/
transects types 3 C/N/% (g/kg) C/N/% C/N/% N
(ms/m) (g/cm”) (kg/m?)
4t 1 North 1 5k 134.33+2.85  7.67£0.04  1.13:0.02  10.74£0.69  0.95:0.01  20.66=1.07  46.15+7.19 2.77£0.55
3t 2 North 2 H Ak 568.33:331.4  7.92+0.31  0.66+0.04  11.86+1.24  1.26+0.39  29.68+2.09  47.48+4.14 2.18+0.65
4t 3 North 3 HAEKK 375.00£3.61  7.924¢0.28  0.66£0.03  12.72+¢1.02  1.77+0.38  41.43+125  54.64+4.7 2.33+0.5
% 1 East 1 BRI 422.67+18.55  7.70+0.06 1.16£0.012  9.98:0.51  0.95:0.04  22.77+0.73  38.57+2.29 0.60+0.08
% 2 Fast2 JRES 354.67+1.86  7.34£0.03  1.11x0.086  9.24:0.62  0.65:0.1 26.01£2.31  77.00£12.27 1.70+0.3
W= 379.30£24  7.83:0.01 1.02£0.004  10.45:0.06  0.63+0.08  32.78+2.11  50.81+0.09 0.67+0.03
% 3 East 3 LES 317.00£19.28  8.24£0.04  0.93+0.023  9.29:0.21  0.80£0.05  28.77+2.16  66.54+7.26 1.62+0.34
WE=RBEE 461.33£12.73  8.39:0.04  1.06+0.007  7.00£0.34  0.29:0.03  36.55+1.12  65.05+5.77 0.42+0.15
% 1 South 1 =k 3 110.33+2.9  825:0.05  1.05:0.006  9.47x0.12  0.35:0.02  21.8+1.19  52.61+4.08 1.83+0.92
WS 102.0063.06  8.42+0.08 1.19:0.106  9.20+0.31  0.32£0.02  29.74%2.06  49.51+4.23 0.31+0.02
1 2 South 2 AES 112.00£2.08  7.70£0.13  0.71:0.009  12.00£0.6 1.07£0.19  20.97+1.93  56.97+14.26 2.00+0.66
3 3 South 3 IS5 95.33:1.2  7.60£0.04  1.17+0.003 11.680.98  0.56£0.03  21.55:0.13  54.58+4.91 2.17£0.15
= e pE R 90.67+0.67  7.38+0.03 1.14£0.028  12.12+0.53  0.53x0.04  39.48+4.81  54.81+1.09 0.54+0.08
751 West 1 5k 92.67£5.55  7.50£0.04  1.23:+0.006  8.71x1.49  0.19:0.04  22.16+1.46  81.57+2.04 2.28+0.35

C/N: BRI carbon/nitrogen; STN: L3EHA soil total nitrogen
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Fig.4 Pearson correlation analysis between SOC content at 0—10 cm depth and environmental factors in salt marsh wetlands around
Chongming Island
STN: 3 K& soil total nitrogen; * P<0.05, #*#* P<0.01, #:# % P<0.001
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Fig.5 SOC content and SOC storage per unit area of main plant communities in salt marshes around Chongming Island at 0—100

cm depth
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